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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 52 and 56-59 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamamoto (U.S. Publication No. 2004/0080006) in view of Ichikawa et al. (U.S. 
Patent No. 6,473,144). 

Regarding claim 52, Yamamoto discloses an imager device comprising a 
substrate (301 , fig. 3) having a plurality of photosensitive regions (303, fig. 3); and a 
microlens array (701 , fig. 8) formed over the plurality of photosensitive regions, the 
microlens array comprising a first light conductor (305, fig. 3) having a plurality of 
concave recesses (fig. 7 and paragraph [0023]) and a second light conductor (31 1 , fig. 
9) within each recess and over substantially planar surfaces formed between the 
concave recesses of the light conductor, wherein a portion of said second light 
conductor over said planar surface of said first light conductor has a certain thickness. 
Yamamoto does not disclose this portion of the second light conductor having a 
thickness approximately equal to A/2*N as claimed. However, Ichikawa et al. discloses 
in figure 9 an anti reflection film (26) formed of a high refractive index material, e.g. Ti0 2 
having a thickness d1= A/2*n1 wherein A is the design wavelength (also wavelength that 
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enters the anti reflection film 26) and n1 is the refractive index of the film 26. See 
column 12, lines 55-61 . Further, Ichikawa et al. teaches this anti reflection film is used to 
prevent crosstalk between pixels and thereby improve the light utilization efficiency 
(column 12, lines 19-20). It is noted that this anti reflection film 26 is formed of Ti0 2 , 
which is light conducting material. As such, this anti reflection film 26 is also a light 
conductor. In view of such teaching, it would have been obvious at the time of the 
present invention to modify Yamamoto by including the portion of the second conductor 
having a thickness approximately equal A/2*N so as to prevent crosstalk between pixels 
and thereby improve the light utilization efficiency. It is noted that the phrase the "portion 
of the second light conductor reducing crosstalk between adjacent photosensitive 
regions by spectral reflectance " is merely functional language. The modified imager 
device by Yamamoto and Ichikawa et al. with a similar structure and material as claimed 
would comprise the planar surface capable of reducing crosstalk between adjacent 
photosensitive regions by spectral reflectance herein. 

Regarding claim 56, Yamamoto discloses the first light conductor (305) has a 
first index of refraction (paragraph [0016]) and the second light conductor (31 1) has a 
second index of refraction (paragraph [0025]) that is different from the first index of 
refraction. 

Regarding claim 57, Yamamoto discloses the first index of refraction is less than 
the second index of refraction (paragraph [0025]). 
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Regarding claim 58, Yamamoto discloses the second light conductor is formed of 
a polymer (paragraph [0025], lines 8-9). 

Regarding claim 59, Yamamoto discloses in paragraph [0014], lines 1-3 a color 
filter (207, fig. 2) is placed between the microlens (205) and the light sensitive element 
(photosensitive element). Since the microlens comprises the first light conductor, this 
color filter is placed below the first light conductor. 

3. Claim 60 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto and Ichikawa et al. and further in view of Hook et al. (U.S. Patent No. 
5,898,196). 

Regarding claim 60, Yamamoto discloses in figure 3 the photosensitive regions 
(303). Yamamoto nevertheless does not disclose the photosensitive region having a p+ 
type region formed over an n-type region. However, Hook et al. discloses in figure 2a 
the photosensitive (p+/n- regions on the left hand side of the device) having a p+ type 
region formed over an n- type region. In view of such teaching, it would have been 
obvious at the time of the present invention to further modify Yamamoto and Ichikawa et 
al. by including the photosensitive region having a p+ region formed over an n- region 
so as to form a photosensitive (photosensor) in an imager device. 

4. Claim 61 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto and Ichikawa et al. and further in view of Kochi et al. (U.S. Patent No. 
6,188,094). 
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Regarding claim 61, Yamamoto and Ichikawa et al. disclose substantially all the 
structures set forth in claim 61 except for a shielding layer formed below the first light 
conductor. However, Sochi et al. discloses in figure 1 an imager device comprising a 
shielding layer (1 05) below the first light conductor (1 08). In view of such teaching, it 
would have been obvious at the time of the present invention to further modify 
Yamamoto and Ichikawa et al. by including a shielding layer formed below the first light 
conductor so as to strictly focus lights into the photosensitive regions in a desired 
manner. 

5. Claim 62 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamamoto and Ichikawa et al. and further in view of Lee et al. (U.S. Publication No. 
2002/0162943). 

Regarding claim 62, Yamamoto and Ichikawa et al. disclose substantially all the 
structures set forth in claim 62 except for at least one microlens in the array having a 
focal point being off center in relation to an underlying respective photosensitive region. 
However, Lee et al. discloses in figure 4 an imager device comprising at least one 
microlens (410) in the array (410, 412, 414, 416) having a focal point being off center in 
relation an underlying respective photosensitive region (420) so as to focus radiation to 
the selected photosensitive region (detector). See paragraph [0034]. In view of such 
teaching, it would have been obvious at the time of the present invention to further 
modify Yamamoto and Ichikawa et al. by including at least one microlens in the array 
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having a focal point being off center in relation to an underlying respective 
photosensitive region so as to focus radiation to the selected photosensitive region. 



Response to Arguments 

6. Applicant's arguments filed on 04/15/2009 have been fully considered but they 
are not persuasive. 

With respect to claim 52, applicant argues Ichikawa does not teach an anti- 
reflection film having a thickness equal to "A/2 *N" as recited in claim 52. However, 
Ichikawa teaches the anti-reflection layer 26 comprises a thin film of a high refractive 
material Ti0 2 having an optical thin film thickness d1= A/2 *n1, and this high refractive 
thin film is construed as "claimed second light conductor". Also, only the thickness d1 is 
employed to modify Yamamoto because Yamamoto already discloses a second light 
conductor 31 1 as shown in figure 9. Thus, the resulting structure would not include 
Ichikawa's anti reflection film formed on the entirety of Yamamoto's second light 
conductor as asserted by applicant. Further, the Office Action is not engaging in 
impermissible hindsight using applicant's disclosure as a guide to arrive at the claimed 
invention, but rather using Ichikawa's teaching of the benefit of utilizing a hologram 
element 5 whose surface the anti-reflection film 26 is provided on so as to prevent 
crosstalk between pixels B and G (col. 1 1 , lines 20-30). As such, Ichikawa cures the 
deficiency between Yamamoto and claim 52 and provides a strong motivation to 
combine Yamamoto and Ichikawa. Moreover, a display device as well known in the art 
may comprise an image sensor, and a display device and an image sensor both include 
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pixels and filters in their structures as well. Lastly, Yamamoto teaches in paragraph 
[0014] the present invention is meant to encompass a color filter 207 having any color. 
In other words, Yamamoto teaches the color filter 207 can allow different narrow bands 
of light to pass therethrough. 

For all of the reasons above, the rejection of claim 52 is deemed to be proper 
and thus the rejection of claims 56-62 still stands accordingly. 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 8:30 am- 5:00 pm. If 
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attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571 ) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300 for 
regular communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

/J. N./ 

Examiner, Art Unit 2815 
/Kenneth A Parker/ 

Supervisory Patent Examiner, Art Unit 2815 



